Modulation of rapid eye movement sleep in humans by drugs that modify monoaminergic and purinergic transmission.
Modulation of rapid eye movement (REM) sleep is a well-established effect of many centrally acting drugs. However, there is uncertainty concerning the nature of the changes and their significance, and it is in this context that we have analyzed the effects of several groups of drugs that alter monoaminergic or purinergic transmission on sleep in humans. The analysis shows that drugs that modulate noradrenergic and serotonergic transmission lead to marked suppression of REM sleep, irrespective of any increase or decrease in sleep duration. There is no evidence that the timing of the ultradian cycle of REM sleep relative to sleep onset is altered by these drugs. On the other hand, reduced REM sleep with dopamimetic drugs is due solely to increased wakefulness. However, there can be more subtle effects of some drugs on REM sleep. Benzodiazepine receptor agonists and drugs that modify purinergic transmission modulate the appearance of early REM activity. There may, therefore, be two discrete systems that control entry into REM sleep, and that are responsive to drugs. The exact appearance and timing of REM periods may be modulated by a feedback mechanism involving GABAergic, or possibly purinergic, transmission, while monoaminergic and cholinergic influences exert a reciprocal and overriding control of REM sleep.